Neuronal responsiveness to various sensory stimuli, and associative learning in the rat amygdala.
Neuronal activities were recorded from the amygdala and amygdalostriatal transition area of behaving rats during discrimination of conditioned auditory, visual, olfactory, and somatosensory stimuli associated with positive and/or negative reinforcements. Neurons were also tested with taste solution and various sensory stimuli that were not associated with reinforcement. Of the 1195 neurons tested, 475 responded to one or more sensory stimuli. Of these, 256 neurons responded exclusively to a unimodal sensory stimulus, 128 to multimodal sensory stimuli, and the remaining 91 could not be classified. Distribution of unimodal neurons was correlated with anatomical projections to the amygdala from sensory thalamus or sensory cortices. Multimodal neurons were located mainly in the basolateral and central nuclei of the amgydala. Response latencies of neurons in the basolateral nucleus were longer than those in other nuclei and neurons in the central nucleus had both short and long latencies. Neurons responsive to a given stimulus were more frequently encountered in the amygdalas of the trained rats than in those of the rats not trained to associate that stimulus with a reinforcement. Multimodal neurons that responded to conditioned and/or unconditioned stimuli used in the associative learned tasks were concentrated in the basolateral and central nuclei. The results indicate that some amygdalar neurons receive exclusive single sensory information, and the others receive information from two or more sensory inputs. Considering the long latencies and multimodal responsiveness, the basolateral and central nuclei of the amygdala might be foci where various kinds of sensory information converge. It is also suggested that the basolateral and central nuclei of the amygdala have critical roles in associative learning to relate sensory information to reinforcement or affective significance.